This paper investigates how changes in neighborhood facilities-new schools, health posts, bus services, mills, dairies, agricultural cooperatives, and other facilities-influence perceptions of environmental degradation. We use three types of data from a rural area in Nepal: (1) data on changing neighborhood facilities from 171 neighborhoods, collected using ethnographic, survey, and archival methods; (2) survey data on household characteristics and environmental perceptions from 1,651 households; and (3) individual-level survey data. We find that new neighborhood facilities are associated with perceptions of environmental degradation. This is important because perceptions may indicate objective environmental degradation, encourage participation in programs to improve the environmental, and influence environmental behavior.
INTRODUCTION
In a rural setting primarily devoted to subsistence agriculture, social changes-such as improved access to schools, employers, clinics, bus stops, agricultural production centers, and markets-can have a dramatic influence on the daily lives of residents. Studies have documented the influence of these sorts of social changes on individuals in a broad range of substantive areas, including demography, gender relations, child development, criminology, and education (Axinn & Yabiku, 2001; Brooks-Gunn et al., 1993; Entwisle & Mason, 1985; Huber, 1991; Raudenbush, 1988; Rountree et al., 1994) . In many poor countries, a growth in facilities signals a fundamental improvement in the quality of daily life: more stable food supplies, sewage systems, and clean drinking water; a larger selection of many other goods and services; and decreased infant, maternal, and old age mortality. In recent years, however, environmental and social scientists have become concerned that some of these changes might also lead to environmental degradation (Bongaarts, 1996; Cohen, 1995; Eckholm, 1976; Ehrlich, Ehrlich & Daily, 1993; Heilig, 1997; Myers, 1991; Rees, 1996) . For example, new government-run agricultural cooperatives that sell subsidized chemical fertilizers and pesticides have the potential to improve crop production, but may also pollute groundwater sources or leach nutrients from the soil, resulting in long-term soil degradation.
The particular focus of this study is on local residents' perceptions of environmental degradation over the past three years. People's perceptions of environmental degradation are important to understand for several reasons. First, perceptions of environmental degradation may serve as useful indicators of objective environmental degradation when objective data are not available. Second, perceptions influence grassroots participation in programs and policies aimed at improving environmental conditions, one of the key components of making any program sustainable (Daniere & Takahashi, 1999) . Third, perceptions of environmental degradation influence individuals' environmental behaviors. For example, if soil fertility is not perceived as a problem by farmers, then they are not motivated to change their farming practices to mitigate or slow declines in soil fertility.
The purpose of this research is to document the influence of a set of social changes on perceptions of local environmental degradation. A great deal of research on the environment in poor countries focuses at high levels of aggregation (e.g., province or country-level). Less empirical research on poor countries focuses on environmental degradation at more local levels, such as communities or neighborhoods in which individuals spend most of their daily life (National Research Council, 1993) . This paper focuses on the very local context-neighborhoods of five to fifteen households-because this local context is likely to be most directly linked to individuals' daily lives and decision making. We also focus on a specific set of social changes: the introduction of nearby schools, employers, clinics, bus stops, markets, banks, grain mills, agricultural cooperatives, dairies, and police stations (see descriptions under "Setting" below).
SETTING
We examine the relationship between the introduction of new neighborhood facilities and perceptions of environmental degradation in a district of south-central Nepal. Chitwan district is a wide flat valley nestled in the Himalayan foothills at approximately 450 feet above sea level. Nepalese census data indicate that in 1981 Chitwan had 259,571 residents, and by 1991 (the most recent census data available) that number had increased to 354,488 (Gurung, 1998) . This constitutes a 37 percent increase, or an annual growth rate of 3.12 percent-a slightly higher annual growth rate relative to other districts in Nepal during that period. Population growth in this area has resulted from both high fertility rates and high rates of inmigration. Population density in 1991 was approximately 414 people per square mile (Gurung, 1998) . Although more recent census data are not available, if the growth rates remained at 3.12 percent between 1991 and 2001, the population in 2001 would be 484,092 and population density would be 565 people per square mile. 1 Given that much of the land in Nepal is uninhabitable because of steep mountainside slopes, 565 is a relatively high population density. We analyze a 100-square mile area of this district, the Western Chitwan Valley. Figure 1 shows the location of Chitwan district within Nepal, and the location of the study area within the district. This rural area in Nepal provides an ideal setting for investigating the potential links between social change and perceptions of environmental degradation for three reasons.
First, Nepal is one of the poorest countries in the world, and is experiencing very rapid social change. The per capita Gross Domestic Product (GDP) for Nepal in 1992 was US$144 (relative to $23,332 in the United States) (United Nations, 1995) . Only 13 countries have a lower estimated GDP, such as the Asian countries of Cambodia (US$105) and Vietnam (US$131) (United Nations, 1995) . Life expectancy in Nepal is estimated at 57 years for women and 58 years for men, and over 80 of every 1,000 liveborn infants die within the first year of life (United Nations, 2000) . In 1996, the majority of Nepalese men and women were illiterate (59 percent of men and 89 percent of women) (United Nations, 2000) .
However, Nepal has experienced relatively rapid social change in recent years. Chitwan, in addition to Kathmandu (the capital and largest city of Nepal), has been at the center of much of this change (Shivakoti et al., 1999) . Until the early 1950s, Chitwan Valley was covered by virgin forests infested with malaria-carrying mosquitos and home to many dangerous fauna, ranging from poisonous snakes to Bengal Tigers. Beginning in the mid-1950s, the government began to clear the forest, eradicate malaria, FIGURE 1. Map of study area. and make farm plots available to in-migrants. Approximately one-third of the original forest was preserved as Chitwan National Park, which remains home to several endangered species today (Shivakoti et al., 1999) .
Rich soils, flat terrain, and the promise of new opportunities drew many farmers into the area, but the valley remained a remote, isolated frontier until the 1970s. The first year-round road into Chitwan was completed in 1979, linking Narayanghat, Chitwan's largest town, to cities in Eastern Nepal and India (Axinn & Axinn, 1983 ). Other important roads followed, linking Narayanghat to Kathmandu, Nepal's capital city. Because of Narayanghat's central location, this once isolated town was transformed into the transportation hub of the country by the mid-1980s (Shivakoti et al., 1999) . This change produced a rapid proliferation of government services, businesses, and wage labor jobs in Narayanghat that spread throughout Chitwan (Axinn & Yabiku, 2001; Pokharel & Shivakoti, 1986) , dramatically altering the social organization of the district. Bus service through the valley has given residents access to the wage labor opportunities and commerce of Narayanghat. Commercial enterprises, such as grain mills and new retail outlets, have scattered throughout Chitwan. Government services-from schools, to agricultural cooperatives (which sell subsidized chemical fertilizer and pesticides), to police stations-have also sprung up (Axinn & Barber, 2001; Axinn & Yabiku, 2001 ). These social changes constitute a significant transformation of the local context for the hundreds of small farming communities in Western Chitwan Valley, a transformation experienced firsthand by many of the current adult residents (Axinn & Yabiku, 2001) . Figure 2 presents the history of change over time in some of the neighborhood facilities of Western Chitwan Valley. The lines represent the average time in minutes (for all 171 neighborhoods) required to walk to the nearest bus stop, school, dairy, mill, and agricultural cooperative (co-op) for each of the years from 1953 to 1995. The declining slope of these lines indicates that the average time to reach each of these services has declined dramatically.
We also re-calculated measures of temporal change in different metrics, including the number of services available each year, years of exposure to each service within a fixed radius, and the most common temporal sequence of these services within a fixed radius. Each of these analyses demonstrates the same information as Figure 2 -although these neighbor- hood changes tend to occur together, making it difficult to ascertain which specific type of facility affects perceptions of environmental degradation, the main point is that the spread of neighborhood facilities throughout the valley has been dramatic.
A second reason that Nepal is an ideal setting for studying the link between environmental degradation and social change is that it contains an extremely diverse array of flora and fauna, including multiple species endemic to the region (not found elsewhere). In fact, the lower slopes of the Himalayas, including a part of eastern Nepal, have been identified as an environmental "hot spot," a region of the world that is rich in endemic species and is also environmentally threatened (Myers, 1988) . This makes the region particularly important to continuing biodiversity (Chaudhary, 1998; Zurick & Karan, 1999 ). Nepal's flora and fauna range from nearly 2,000 species of fungi and 1,000 species of algae, to approximately 100 species of reptiles, over 800 species of birds, nearly 3,000 species of butterflies and moths, and 181 species of mammals including the Bengal tiger and the one-horned rhinoceros (Chaudhary, 1998) .
The specific setting for our research borders the Royal Chitwan National Park and a National Forest called Barandabar Forest-both government preserves for flora and fauna species. Greater understanding of the influence of social change on environmental degradation in this region will thus provide important information for conservation efforts in both this and similar regions.
The third reason that Nepal is an ideal study setting is that its economy is based mainly on subsistence agriculture. Rapid population growth in the relatively recent past has stimulated the Nepalese government to focus on improving agriculture in the region, including making heavy investments in irrigation, mechanization, improved seeds, pesticides, fertilizers, and new methods of production and marketing (Shivakoti & Pokharel, 1989) . Many of these investments have occurred in Chitwan, where the country's premier agricultural university is located. Investigation of the relationship between social change and perceptions of environmental degradation in this setting will provide insights for promoting environmental quality in regions experiencing rapid change in agricultural practices. Such regions often border areas of extreme biodiversity and these changes in agricultural practices can have significant consequences for efforts to conserve biodiversity.
SOME IMPORTANT ASPECTS OF THE ENVIRONMENT IN NEPAL
We focus on aspects of the environment that are salient to the study population in rural Nepal, who are primarily involved in subsistence agri-culture and use animal husbandry to supplement their diets with milk and meat. Three dimensions of environmental quality are most likely to affect the daily lives of the local residents and the biodiversity in and around their neighborhoods: availability of common grazing and forest land, degree of soil fertility, and quality of water. Other South Asian environmental research has focused on these same dimensions (e.g., Agarwal, 1992) . Below, we describe how each of these aspects of the environment plays a crucial role in the lives of our study population.
Common Grazing and Forest Lands
Common grazing and forest lands are a critical resource in Nepal, as they are in other parts of South Asia (Agarwal, 1992) , especially for poor farmers who do not own enough land to set aside plots for grazing their animals. In our representative sample of neighborhoods in Western Chitwan Valley, the average neighborhood size is 697,839 square feet (.03 square miles), with an average of 11,654 square feet of common land (including grazing, forest, and plantation lands). Virtually every farmer in Chitwan has several animals (Axinn & Axinn, 1983; Shivakoti et al., 1999) ; approximately 77 percent of sample households were engaged in raising livestock of some sort-bullocks, cows, buffalo, sheep, goats, or pigs. Female water buffaloes are the most common livestock, with 57 percent of households owning at least one. Common grazing and/or forest land are farmers' preferred ways to feed their animal herds-this is the only way to feed animals without having to purchase fodder or send household members to collect fodder from common lands. However, only 22 percent of households in our sample are able to feed their animals at least partly by grazing. Of those households who graze their animals, 39 percent graze mainly on common forest land, and 27 percent on common grazing land.
Common forest lands are also crucial because they are a source of free fodder (mostly small branches and leaves), as only 6 percent of households reported feeding their animals on grazing alone. Among households who relied at least partially on collecting fodder to feed their animals, only 2 percent reported purchasing all of their fodder. The other 98 percent of households relied on their own cultivated land or common land to collect fodder. Furthermore, the location and accessibility of these common lands is critical-respondents reported an average time of 106 minutes to travel to the place where the fodder is, collect it, and then bring it home. Nearly all of the households (99 percent) indicated that they walked to get the fodder, and the average household sent at least one man, one woman, and one child to collect fodder. Fodder collection thus represents a fairly large and time-consuming task for these households.
Common forest lands are important for another reason: they are the main place people collect wood for fuel without having to purchase it. Of the 92 percent of the sample households that reported using wood for fuel in their homes, 19 percent purchased all of the firewood they used, 81 percent collected at least some of it, and 49 percent collected all of it. In the lowlands of Nepal (such as Chitwan), the United Nations estimates that 84 percent of households' energy use comes from firewood, and between 1.1 and 2.5 hours per day are spent collecting firewood (United Nations, 1995) . Respondents in this study area indicated an even larger amount of time spent collecting firewood-5 hours and 37 minutes daily. This work is primarily done by women and children.
Common forest lands are located along most of the borders of the study site; there are small forested areas throughout the study area, as well as two large forest preserves: The Royal Chitwan National Park borders the southern part of the study site, the Barandabar Forest borders the east (see Figure 2 ). Both of these forests are protected-the National Park by armed guards, and the Barandabar Forest by a large fence. However, residents sometimes enter (legally during two weeks of the year, illegally during other times) the National Park to gather fodder or firewood, especially if nearby plots have been depleted or destroyed. The Narayani River is the northwestern border, and the river contains islands of forest land. Although the river is too wide to swim across, residents can and do swim or paddle by boat to the forest land in the middle of the river, often with their cows swimming alongside.
Soil Fertility
The vast majority of households in Western Chitwan Valley are engaged in some type of farming. In 1996, for example, over 80 percent of households in Chitwan farmed. Most are subsistence farmers-few households produce more than enough food to feed all household members. Farmers in this setting grow a three-crop rotation, including as much rice as possible. On the low-lying and more valuable khet land, farmers usually grow two crops of rice and one of corn. On higher bari land, only one crop of rice can be grown-during the monsoon season-and the other two crops are usually corn and wheat. Occasionally farmers grow mustard (for oil production) or buckwheat, as well. The average farm size is small: .94 acre of bari land and 1.84 acres of khet land. Farms are also highly fragmented, with only 38 percent of farming households farming one contiguous piece of land and 13 percent farming 4 or more separate plots. In addition, only 1 percent of households own a tractor, and only 14 percent own any other farm implement such as a corn sheller, chaff cutter, sprayer, or thresher.
Given the small, fragmented, and labor-intensive nature of farming in Chitwan, subsistence farming is a very difficult job with little margin for failure. Any decrease in crop outputs (due to soil infertility, erosion, pestilence, etc.) could pose a serious threat to a household's livelihood. To help reduce their risks, some farmers use agricultural chemicals. In the study site, 83 percent of those who farmed reported recently using chemical fertilizers and 23 percent reported using pesticides.
Water Table
Safe drinking water and the large amounts of water necessary for irrigating crops are scarce in many countries throughout Asia (United Nations, 1995, p. 49) . Nepal is no exception. Only 54 percent of the households in Chitwan reported a private source of drinking water, such as a tap or well; the others relied on neighborhood water sources, their neighbors' tap or well, common sources outside their neighborhood, or natural sources such as streams or rivers. Of those households with private drinking water sources, most were tube wells (82 percent); however, in a sample of public neighborhood water sources, only 59 percent were tube wells. Furthermore, these tube wells varied substantially in depth, with an average of approximately 14 feet below the surface. As noted by Agarwal (1992) , tube wells are mainly owned by relatively rich people, and groundwater levels have fallen in many regions throughout India due to the "indiscriminate sinking of tube wells-the leading input in the Green Revolution technology" (Agarwal, 1992, p. 130) . Agarwal refers to tube wells as a major factor in the unequal distribution of the "underground commons" (the water table) (Agarwal, 1992, p. 133) . The majority of other public neighborhood water sources in the sample neighborhoods were shallow wells, most of which were open wells, thus increasing opportunities for parasites and other disease-causing agents to enter the source of drinking water.
THEORETICAL FRAMEWORK
Although our data do not contain the information to test most of the mechanisms that may link the presence of new neighborhood facilities, our indicator of social change, to perceptions of environmental degradation, we delineate these mechanisms to explain why we think the link is likely. First, because actual environmental degradation is probably an important determinant of individuals' perceptions of environmental degradation, we focus on mechanisms that might link social change to actual environmental degradation. Second, because other factors (in addition to actual environmental degradation) are likely to influence individuals' perceptions of environmental degradation, we also focus on mechanisms that may link social change to perceptions of environmental degradation that may operate regardless of whether actual environmental degradation occurs. Our general framework draws from the "family mode of social organization" perspective for studying social change (Ogburn and Nimkoff, [1955] 1976; Thornton & Fricke, 1987; Thornton & Lin, 1994) ; the "feminist environmentalism" perspective for exploring the interrelationships between gender, class, and environmental degradation developed by Bina Agarwal (1992 Agarwal ( , 1997 ; and Marx's concept of metabolic rift linking social change to environmental consequences (Marx, [1867 (Marx, [ ] 1976 .
Relationships Between Social Change and Actual Environmental Degradation
We posit three types of mechanisms that link the presence of new neighborhood facilities to actual environmental degradation: changes in land use (statization and privatization of lands formerly held in common), population growth (fueled by in-migration toward public and private services), and metabolic rift (Axinn et al., 2000; Foster, 1999; Marx, [1867] 1976).
Changes in Land Use. Changes in land use may degrade the neighborhood environment. A new neighborhood facility occupies land that may have been previously common land used for grazing and firewood/fodder collection, or private land used for agricultural purposes. Working in the same region, Shivakoti et al. (1999) showed that the area of common land declines as the number of facilities increases.
Statization. Common lands are often the only land available for new
public facilities, such as schools, health centers, bus stops, dairies (milk collection points established by the government), agricultural cooperatives (government-established centers that sell subsidized chemical fertilizers and pesticides), and police stations. The expense of purchasing privately owned land may be a substantial obstacle to the establishment of new public facilities. Thus, neighborhoods are often faced with the choice of foregoing new facilities or giving up common land to have them. Neighborhoods in this setting are relatively small in area, averaging about 16 acres (about 835 × 835 feet) in area with a little more than a quarter acre of common land (including grazing, forest, and plantation lands). Thus, a new public facility or road has the potential to substantially reduce local land use.
Other research in this setting shows, for example, that each additional minute to the nearest school is associated with 20 percent more common land in the neighborhood (Shivakoti et al., 1999) . In other words, neighborhoods located further from schools have substantially more common land.
It is important to note that the neighborhood leaders who decide whether to trade common land for public facilities may not be the residents most negatively affected by these decisions. According to research in South Asia (e.g. Agarwal, 1992 Agarwal, , 1997 , and our own ethnographic observations, the poorest residents are much less able to take advantage of public services (e.g., send their children to school or to the doctor, produce enough surplus milk to sell to the collection station) than their richer neighbors, and are also more likely to rely on the common lands.
Privatization. The expansion of business and commerce may also have direct effects on land use, but here the influence is more likely to be concentrated on conversion of agricultural land into land covered by buildings. Local residents are less likely to tolerate the placement of new commercial facilities on common lands, especially because these enterprises are expected to generate profits, thereby providing entrepreneurs the means to purchase privately held lands. In this setting, farmers are often economically forced to sell a portion of their land to private business enterprises, especially when a natural disaster (e.g., floods, landslides, pests) or a particularly difficult growing season has led to poor crop yields. As mainly subsistence farmers, they may choose to sell their land for cash they can use to feed their family in the short run at the expense of growing more food in the long run. Thus, farmers may be forced to rely on smaller plots of land. This may lead to overcropping. For example, population increases as well as the development of new commercial facilities may necessitate the cultivation of new, lower quality land that was not previously farmed. This land may require more fertilizer to cultivate and would account for the increasing use of fertilizer by farmers. If no new land is available, this may force farmers to grow additional crops on their existing land. Both of these processes may decrease overall soil fertility. Using poor quality or overcropped land means farming less fertile soil, which can lead to lower crop production. To counteract this, farmers often apply chemical fertilizers, which tend to have declining efficiency and are thus required in greater quantities each subsequent year to achieve the same yield.
Reduced soil fertility and the associated increase in chemical fertiliz-ers decrease the amount of water that soil can hold and leads to increased soil erosion. Less water absorbency necessitates more frequent irrigation, which may deplete ground water reserves. Also, the erosion associated with decreased soil fertility reduces the efficacy of surface water reservoirs, which means that irrigation may require pumping out even more ground water. Water reserves may also be reduced or depleted if new commercial facilities sink more tube wells. This is likely to be felt most by poorer residents, who are often forced to rely on shallower wells and surface sources for their water.
Population Growth. Population growth is another mechanism by which new facilities can be linked to environmental degradation. Overall, it is likely that the local development of neighborhood facilities such as health centers, shops, agricultural production centers, and schools stimulates higher levels of in-migration of new residents from other areas and lower levels of out-migration, producing a more densely settled local area. However, according to the development and migration literature, it is not clear whether in-migration results from new neighborhood facilities (e.g., Baydar et al., 1990; Dang, Goldstein, & McNally, 1997; Martin, 1992) . If population growth accompanies the arrival of neighborhood facilities, then water, land, and air quality may deteriorate from human waste, contamination, and garbage if related improvements in infrastructure (such as sewage systems or drinking water supplies) do not accompany the population growth. The literature on the link between population growth and environmental deterioration is mixed. Some scholars argue that the connection is weak at best (e.g., Billsborow & DeLargy, 1990) .
If population growth results from new neighborhood facilities, this population growth may also affect land use. As more people move into an area, the amount of land available for cultivation is reduced. This forces the intensification of already cultivated areas or the extensification of cultivation into marginal areas that otherwise would remain fallow or unused. In-migrants often purchase land from farmers. Other in-migrants may be particularly poor-forced from their homes by severe environmental degradation (e.g., one neighborhood in our study area no longer exists because it eroded into the river) or natural disasters. These poor in-migrants are likely to become what Nepalese people call sukumbasi, or squatters, with crudely built homes on common lands. Thus, both privately held lands and publicly held lands are likely to be affected by population growth.
Metabolic Rift. We posit a third mechanism that links new neighborhood facilities to environmental degradation. It is based on Marx's idea of the metabolic rift: that the spread of the capitalist mode of production results in humans interacting less directly with the natural environment from which they derive their sustenance, which in turn leads to its exploitation (Foster, 1999; Marx, [1867 Marx, [ ] 1976 Marx, [ , [1863 Marx, [ -65] 1981 ). This idea predicts that as new public and private services and facilities (such as grain mills, milk collection stations, and employment opportunities) spread throughout communities, individuals will alter their agricultural practices and interact less directly with their environment. This lack of interaction reduces individuals' tendency to act in the best interests of the environment. For example, as family members take wage labor jobs, households may switch to purchasing (with their wages) some or all of the firewood they need, rather than gathering the wood themselves. This separation from the means and sources of wood collection may inure residents to the long-term consequences of deforestation by those supplying the wood.
Both Marx and Engels predicted that shifts toward capitalist modes of production would lead to degradation of the natural environment in terms of soil fertility, water, and other natural resources (Foster, 1999) . Negative consequences for the environment are likely because individual and household consumption decisions are based on decreasing knowledge of the environmental consequences of those decisions.
Using the "family modes of social organization" perspective, we broaden this idea from a focus on modes of production to modes of social organization (Ogburn & Nimkoff, [1955] 1976; Thornton & Fricke, 1987; Thornton & Lin, 1994) . Nepal, like most societies, was dominated by family modes of social organization at one time (Thornton & Fricke, 1987) . In other words, in the past the vast majority of individuals' needs were taken care of by their families-including consumption, production, recreation, socialization, protection, and residence. There were no markets to provide food and other items, no schools to educate and socialize children, no movie theaters for recreation, no police force for protection. The dramatic spread of nonfamily facilities in Western Chitwan Valley-as described above and illustrated in Figure 1 -reorganized much of social life outside the family. Here we look at the effect of this change in mode of social organization on environmental connectivity, positing that the greater the intensity of nonfamily social organization, the more distant humans' interactions become from their natural environment (Axinn, Barber, & Biddlecom, 2000) .
Metabolic rift is also related to what Agarwal terms the "erosion of community resource management systems" in many areas (Agarwal, 1997 (Agarwal, , p. 25, 1992 . In Nepal, agricultural groups called "users' groups" are often formed for the cooperative management of a common natural resource such as a forest, irrigation system, or common land (Barber et al., 2002) . Users' groups, comprised of local residents who make use of a common resource, create rules and guidelines for the development, utilization, and conservation of the resource (Joshi, Jali, & Hamid, 1997) , and manage conflicts among users (Thapa, 1997) . By joining forces, members are able to optimize overall use of the resource while allowing each user to share in its benefits. In addition, a users' group may register with formal organizations or agencies that contribute financial or legal support (Shukla, Shivakoti, Benjamin, & Ostrom, 1997) . Agarwal (1992 Agarwal ( , 1997 contends that the statization and privatization of communal resources-which in our study area have accompanied the spread of facilities and services-undermine this type of local resource management system. As individuals are less directly involved in the transformation of natural resources for consumption needs, organized local management of natural resources is likely to become less effective, and further environmental degradation may continue.
Relationships Between Social Change and Perceptions of Environmental Degradation
Many factors are likely to influence whether individuals perceive environmental degradation. First, as described, personal experience of actual environmental degradation is likely to be an important factor. When the environment actually deteriorates, individuals and households are probably more likely to perceive environmental degradation relative to residents of areas where the environment has improved or stayed the same. Second, the extent to which individuals interact with the environment is likely to influence their perceptions of environmental degradation. This is consistent with Marx's theory of metabolic rift (Foster, 1999; Marx, [1867] 1976), and suggests that some groups in our study are more likely than others to perceive environmental degradation because of its effects on their environment-related activities, regardless of the degree of actual environmental degradation. For example, men in this setting, who are the household members typically responsible for buying chemical fertilizers, may be more likely than women to perceive reduced soil fertility because their fertilizer expenses have grown. On the other hand, women and children, who are most often responsible for collecting firewood and water, may be more likely to perceive depleted wood and water resources because their collection times have increased. Finally, impoverished and/or landless people may be most likely to perceive the degradation and depletion of resources such as common grazing and forest lands or the water table, but may be less likely to perceive changes such as increasing fertilizer requirements.
Third, some research suggests that the mere presence of public and private facilities near individuals' neighborhoods can have a direct influence on their attitudes. One study found that respondents who lived near a school-regardless of whether they or their neighbors were actually able to attend the school-had more positive attitudes toward independence from parents (Barber, in press ). This is consistent with social psychological research on "mere exposure" (Zajonc, 1968) . Although attitudes toward independence from parents are probably not directly related to perceptions of environmental degradation, these perceptions may be similarly affected by the mere presence of new neighborhood facilities. For example, if residents associate social changes such as new neighborhood facilities with environmental degradation, their presence may cause local residents to worry about environmental degradation. If this is true, then residents of neighborhoods with new facilities may be more likely to perceive environmental degradation than residents of other neighborhoods that are further from these services.
HYPOTHESES
We test five specific hypotheses related to our overall expectation that increasing numbers of neighborhood facilities in the study area are likely to lead to perceived environmental degradation. We hypothesize that, as the number of neighborhood facilities increases:
1. respondents in households that stall-feed their animals will report having to travel further for fodder; 2. respondents in households that collect fuel wood will report having to travel further for the wood; 3. respondents in households that farm using fertilizers will report having to apply increasing amounts of chemical fertilizers to achieve the same crop yield; and 4. respondents will report a lowering of the local water table.
In addition, we test whether the relationship between increasing neighborhood facilities and perceptions of environmental degradation is due, in part, to household characteristics such as household size, housing quality, land ownership, and resource consumption.
DATA
The data used in these analyses come from three sources. First, we draw on neighborhood-level data for a representative sample of 171 neighborhoods in Western Chitwan Valley. Neighborhoods (called tol in Nepalese) are set up as clusters of houses surrounded by farmland. The housing area usually includes a common water source where women congregate to collect water for drinking and cooking, to wash themselves and their children, and to wash dishes after meals. Common neighborhood land is used for grazing livestock and collecting fodder, collecting water to irrigate crops, and collecting fuel wood for cooking. Although neighborhoods are not necessarily kinship-based, neighbors know one another quite well. The common areas in these communities, especially during particular times of day, are central areas for gossip, sharing stories, and general congregation.
These data were collected in 1994 using the Neighborhood History Calendar method (Axinn et al., 1997) . This data collection procedure included some structure; however, not as much structure as many standardized individual-level survey interviews-interviewers were not required to ask questions exactly as worded or follow the sequence of questions. This flexibility in the interviewing process allowed the interview to take on a more natural character that helps the respondent to provide more accurate and detailed information. The data collection also followed a multipleinterview format. In each neighborhood interviewers collected contextual data from at least two different sources, and they often consulted three or four. Further, each of these interviews was not constrained to be an individual interview, and group interviews were common. These group interview situations paralleled the Participatory Rural Appraisal technique, encouraging the assembled neighborhood residents to correct each other and come to some collective agreement about the dates of important neighborhood changes (Chambers, 1985) . Even when these group interviews were used, they were counted as one source and interviewers were required to collect at least one more group interview about the same neighborhood information before completing the neighborhood. We also cross-checked information provided by neighborhood residents against archival sources whenever possible. In fact this was often possible, and most dates of changes like new schools, health services, electrification, and bus services were crosschecked against archival sources. The resulting neighborhood data include information about all new facilities in the neighborhoods over a period of 50 years, such as new schools, health centers, and bus routes.
Second, we use household data collected from every household in these 171 neighborhoods using a structured survey completed in 1996. Any house-hold member was allowed to act as an informant, and multiple household members were encouraged to participate in the interview. More than onethird of the household interviews involved multiple respondents, and about 5% involved three or more respondents. Approximately one-half of the primary respondents was female, and the average age of the primary respondent was 42. The survey response rate was 100 percent. The household measures we use include the main household informant's perceptions of environmental degradation over the past three years, as well as a variety of household-level measures of demographic characteristics, housing quality, and ownership of consumer goods and land.
Third, we use individual-level survey data from 1996 merged with the household-level survey data to capture the predominant religious/ethnic identity of the household. Each resident age 15 through 59 of the neighborhoods and households described above was interviewed. All interviews were conducted in Nepalese, the most common language in Nepal. The survey enjoyed a 97 percent response rate. The full analytic sample of households used in this paper is 1,651.
MEASURES

Perceptions of Environmental Degradation
We use four measures of perceptions of environmental degradation. Each is coded dichotomously, where 1 indicates a worse situation at the time of interview compared to three years ago, and 0 indicates a better situation or no change. Descriptive statistics for all measures used in these analyses are presented in Table 1 .
Households that stall-feed their animals were asked: "Currently, how long does it take to travel to the place where the fodder is, collect it, and then bring it home?" They were then asked the same question in reference to three years ago, 2 allowing us to construct a dichotomous measure of whether they perceive an increase in their fodder collection time over the three-year period.
3 Although a number of changes might cause collection times to increase, we use reported travel time as a measure of perceived environmental degradation because it indicates that deforestation of nearby bushes and trees necessitates travel to more distant places to collect fodder. Overall, more than 75 percent of households stall-feed their animals (often in addition to grazing), and of those households, 7 percent perceived that the time they spent collecting fodder increased over the three-year period.
Households that used firewood as a source of fuel were asked a similar series of questions about time to collect firewood. We use this as a measure of a perception of environmental degradation because the destruction of nearby tree stands and forests necessitates travel to more distant places to collect firewood. Thirteen percent of households indicated that they spent more time collecting firewood at the time of the survey (1996) compared to three years prior. Farming households that ever used fertilizer were asked whether more (or the same or less) chemical fertilizer would be required at the time of the interview to achieve the same crop production they had three years ago. More than half (54 percent) said they would have to apply more fertil-izer. Although fertilizer requirements may increase for a variety of reasons (such as lack of irrigation or inadequate manure), poor soil quality was one of the most common reasons cited by respondents for decreases in crop productivity when asked in an open-ended question about why they believed their crop production had decreased. We therefore use this question to measure the perception of environmental degradation in the form of poorer soil quality.
All respondents were also asked whether they thought the water table was lower at the time of the interview than it was three years ago. Nearly one-third (30 percent) believed that the water table had declined.
Social Change
Social change is measured in this analysis as the number of new facilities placed near the neighborhood over the past three years. These measures are constructed entirely from neighborhood history calendars, which identify the locations of the nearest facilities regardless of neighborhood boundaries. To identify households that are particularly close to these services, we use a relatively short distance threshold to measure proximity-a 15-minute walk. 4 We expect that new facilities are most likely to affect residents' perceptions of environmental degradation when those residents are in direct, daily contact with the facility. Ten types of neighborhood facilities are included in the measure: schools, health centers, bus stops, wage employers, 5 markets, banks, mills, agricultural co-operatives, dairies, and police stations.
6 Our measure is constructed by subtracting the actual number of neighborhood facilities within a 15-minute walk three years prior to the household survey from the actual number of neighborhood facilities within a 15-minute walk at the time of the survey. Note that some neighborhoods actually lost facilities. For example, in one neighborhood a school closed and no new facilities were added, yielding a code of −1 on this measure.
Household Characteristics
We also include measures of household characteristics in the analyses to test for spurious correlations between neighborhood change and environmental degradation. If households with certain characteristics are more likely to be located in neighborhoods that gain new facilities and more likely to experience or perceive environmental degradation, then perceptions of degradation may actually be caused by household characteristics rather than neighborhood change (Pitt et al., 1999; Pitt et al., 1993) . For example, neighborhoods with very poor households may be targeted for new facili-ties, and poor households may also be the most likely to report declines in environmental quality because they have greater reliance on common resources such as forest and grazing land, and because they have shallow wells.
Number of household members is coded from a census of all household residents conducted at the beginning of the household survey. Housing quality is a scale constructed from interviewer observations of the materials used for the floor, roof, walls, and the number of stories of the house. Floor type is coded 1 for mud or wood, 2 for concrete or brick. Roof material is coded 1 for thatch, 2 for stone/slate, 3 for tin, and 4 for concrete. Walls are coded 1 for mud or cane, 2 for wood shakes, 3 for stone/slate, and 4 for concrete or brick. Finally, the number of stories in the house is coded as the actual number. These four scores are summed to create the housing quality index, which ranges from 4 to 15. Household goods owned is a count of multiple household possessions, including a radio, television, bicycle, motorbike, cart, tractor, pump set (for irrigation), and other farm tools. Land ownership is established using two dichotomous measures of whether the household owns any bari land (high land) and whether the household owns any khet land (low land, preferred for growing rice); 1 indicates ownership and 0 indicates no ownership. Finally each respondent was asked whether the household has a toilet facility (coded 1 for yes, 0 for no).
Respondent Characteristics
We also include measures of age and gender of the main respondent in the household survey and the main religious/ethnic group of the household to test whether these characteristics tend to be associated with measures of environmental degradation or neighborhood change, and thus result in spurious correlations between neighborhood change and environmental degradation. This may be the case, for example, if older respondents are more likely to perceive environmental degradation and are more likely to live in neighborhoods experiencing high levels of change. Or some ethnic groups may be more likely to live near new facilities (because governments tend to allocate such change to elite groups in society [Hart, Turton, & White, 1989] ) and may also be less likely to perceive environmental degradation.
Age and gender of the respondent were recorded in the household questionnaire. Age is coded in years; gender is coded 1 for woman and 0 for man. Religious/ethnic group was asked in an individual-level questionnaire administered to respondents between the ages of 15 and 59 in every household. These data are merged with the household questionnaire to indi-cate the predominant religious/ethnic group in the household. The vast majority of households consist of only one religious/ethnic group. In cases where individuals from multiple religious/ethnic groups comprise a household, the most common religious/ethnic group is used. This measure is coded as a series of five dichotomous variables: upper caste Hindu, lower caste Hindu, Newar, Hill Tibeto-Burmese, and Terai Tibeto-Burmese.
Upper caste Hindus are an elite group in Nepalese society who historically have had the most power and greatest opportunity (Acharya & Bennet, 1981; Bennet, 1983) . Lower caste Hindus have enjoyed fewer opportunities but identify with the same religious background-both groups' ancestors originate from India, and both groups practice Hinduism. Newars, a Tibetan-origin group who practice a mixture of Buddhism and Hinduism (Gellner & Quigley, 1995) , are also an elite group in Nepal with education levels that rival those of the upper caste Hindus (Gellner & Quigley, 1995) . Hill Tibeto-Burmese, who are also of Tibetan origin but tend to practice Buddhism, include groups such as Tamang, Gurung, and Magar (Gurung, 1980; Fricke, 1986; McFarlane, 1976) . The last group, the Terai TibetoBurmese, are the original inhabitants of the Chitwan Valley (Guneratne, 1994) . Including groups like Tharu and Derai, they are indigenous jungledwellers who were forced into sedentary agriculture in the 1950s when the valley was cleared and converted to farmland. These people have been much less able to take advantage of the social changes occurring around them than other groups. They are, on average, much less educated, have higher rates of infant mortality and other health problems, and own less land than the other ethnic groups (Guneratne, 1994) .
ANALYTIC STRATEGY
We use logistic regression to estimate models of the relationship between the number of new neighborhood facilities and perceptions of environmental degradation. Logistic regression is appropriate because the dependent variables are dichotomous. We present the additive increase on the log-odds of the respondent reporting perceived environmental degradation.
RESULTS
Overall Relationship Between Neighborhood Change and Measures of Environmental Degradation
Panel A of Table 2 shows the bivariate relationships between neighborhood change and perceived environmental degradation. Three of the four measures of environmental degradation-increased collection time for firewood, increased fertilizer requirements, and decreased water table levelare related to the number of new facilities in the neighborhood. Each new neighborhood facility increases the log-odds by .20 of perceiving an increase in the time to collect firewood. This translates into a 49 percent (e 2×.20 = 1.49) higher odds of reporting an increase in firewood collection time among households in neighborhoods with two new facilities than among households in neighborhoods that stayed the same. Similarly, households in neighborhoods that gained two new facilities in the previous three years have 68 percent higher odds of reporting increased fertilizer requirements and 40 percent higher odds of perceiving a lower water table. New neighborhood facilities, however, did not yield an increase in the reported time to collect fodder.
Overall, the models presented in Panel A of Table 2 show a strong relationship between neighborhood social change and perceived environmental degradation. This suggests that residents of neighborhoods that gain new facilities, while they may experience increases in quality of life in other important ways, perceive declines in the quality of their environment.
Household and Individual Characteristics
Panel B of Table 2 shows the extent to which these perceptions of changes in the environment may be due to household or respondent characteristics. Recall that the models in Table 2 may in some sense be "overcontrolled" and thus underestimate the true association between neighborhood change and perceived environmental quality. This is because household characteristics may be intervening mechanisms transmitting the influence of neighborhood change to environmental quality. For example, households in neighborhoods that gained public and private facilities are more likely to sell off portions of their land, which may lead them to overcrop their existing land and, in turn, use larger amounts chemical fertilizer to achieve the same crop productivity. In this case, increasing neighborhood facilities would be positively associated with more chemical fertilizer use, but this relationship would be underestimated by our model because we investigate the relationship only among households with similar land ownership (that is, we control for land ownership). Indeed, the relationship between the number of new facilities and each perception of environmental degradation are smaller in Panel B than in the corresponding bivariate model in Panel A. In other words, household and respondent characteristics explain part of the relationship between neighborhood change and perceived environmental degradation.
Note also that multiple individual and household characteristics are related to perceptions of environmental quality. In general, for example, Terai Tibeto-Burmese, Hill Tibeto-Burmese, and Newar households are less likely than upper caste Hindus to perceive declines in environmental quality. Some characteristics, however, have mixed relationships to the measures of environmental degradation. For example, households that own bari (high) land are more likely than those that own khet (low) land to perceive a decrease in the water table, but less likely to perceive an increase in their time to collect fuel wood. This may be because bari land owners are more likely to use river or stream water (as opposed to well water), and thusgiven the seasonal fluctuations in river levels in this setting-may be less likely to detect overall decreases in the water table. In terms of wood availability, bari land tends to contain more shrubs and trees that can be used for firewood.
In addition, we find that the age and gender of household respondents are related to perceptions of environmental degradation. In particular, elderly respondents are more likely to perceive an increase in their collection time for fuel wood. 7 And we find that women are much more likely to perceive an increase in fuel wood collection time (consistent with Agarwal's [1997] findings from South Asia) while men more likely to perceive an increase in fertilizer requirements. This is not surprising, given that women are usually responsible for collecting the fuel wood used for cooking and men tend to be responsible for purchasing chemical fertilizers.
However, we also find that many of these characteristics are unrelated to neighborhood change (not shown in tables) and thus do not mediate or explain much of the overall relationship between neighborhood change and perceived environmental quality. In the paragraphs below, we highlight characteristics that are related to increases in new neighborhood facilities and then provide details about the characteristics that explain part of the statistically significant relationships in Panel A.
Growth in New Facilities
Lower caste Hindu households are more likely to be in neighborhoods that have increases in the number of nearby facilities, while Hill TibetoBurmese households are less likely. Households with higher quality housing and fewer consumer goods are less likely to experience a growth in neighborhood facilities, perhaps because urban planners attempt to place new neighborhood facilities in less visibly wealthy neighborhoods. However, households with a toilet facility and that own land (khet or bari) are more likely to experience increases in the number of nearby neighborhood facilities, suggesting that households with land are better able to command the resources required to attract a new facility to their neighborhood. Neither age nor gender is associated with neighborhood change.
Time to Collect Fuel Wood
Individual and household characteristics explain approximately 15 percent 8 of the magnitude of the association between neighborhood change and increased time to collect fuel wood. This is because Hill Tibeto-Burmese households are simultaneously less likely to be in neighborhoods that gain new facilities and less likely to perceive an increase in fuel wood collection time. Although additional characteristics are related to a perceived increase in time (i.e., ownership of bari land, age, and gender), age and gender are not related to increases in neighborhood facilities, and the relationship between bari land ownership and gaining neighborhood facilities is in the wrong direction to explain the decrease in magnitude of the key coefficient between Panel A and Panel B.
Fertilizer Requirements
Household and respondent characteristics explain about 12 percent of the association between neighborhood change and increased fertilizer requirements. Again, this is due to Hill Tibeto-Burmese groups, who are simultaneously less likely to live in neighborhoods that gained new facilities and less likely to perceive that their fertilizer requirements increased. Other characteristics related to perceptions of fertilizer requirements are not related to the number of new facilities in a neighborhood, and thus cannot explain the change in effects between Panel A and Panel B. Overall, the relationship between neighborhood change and increasing fertilizer requirements remains strong and statistically significant, even when household characteristics are statistically controlled in the model.
Water Table
Household and individual characteristics explain approximately 35 percent of the association between new neighborhood facilities and the perception of a decreasing water table. Once again, this decrease in magnitude between the models in Panel A and Panel B is due to the Hill TibetoBurmese, who are less likely to gain new neighborhood facilities and also less likely to perceive that their water table has decreased. In this case, however, another characteristic accounts for part of the association: house-holds that own bari land are both more likely to gain new neighborhood facilities and more likely to perceive decreases in their water table.
SUMMARY AND CONCLUSION
Overall, these analyses indicate that increasing neighborhood facilities are associated with perceived environmental degradation-the depletion of common forest resources, increased chemical fertilizer requirements, and lower water tables. Some of these relationships are linked to household characteristics, such as religious/ethnic group membership. Recall that household characteristics, however, may be intervening mechanisms that explain the relationship between neighborhood social change and environmental degradation, and thus may not be appropriately thought of as statistical controls.
Measures used in these analyses are based on respondents' perceptions of environmental degradation. These perceptions are particularly interesting because, although they are more likely than actual degradation to influence behavior, they may be influenced by multiple factors in addition to actual degradation. In other words, particular groups of people may be more likely than others to report or perceive environmental degradation even though they experience the same environmental conditions. For instance, in this setting, both upper and lower castes Hindus seem particularly likely to perceive environmental degradation. This tendency is interesting in light of existing research suggesting that local elites are more likely to benefit from neighborhood facilities allocated by governments (Hart, Turton, & White, 1989 )-neighborhood facilities that our research suggests may be accompanied by environmental degradation. Further research will be required to discover whether this relationship is due to actual differences in environmental degradation, differences in religious/ethnic group perceptions of environmental quality, or differences in level of awareness of the local environment.
These and similar findings in this study highlight the larger need for research to better understand what shapes perceptions of the environment, as well as research that uses additional measures of environmental degradation and behaviors related to the environment. Direct, objective measures of local environmental degradation, such as plant biodiversity and abundance of common land, the depth of well water, or soil quality, will allow us to further understand the links between neighborhood change and environmental quality.
Assuming, however, that the relationship highlighted here-between new neighborhood facilities and perceived environmental degradation-is due at least in part to true environmental degradation, then new facilities are likely to have different consequences for different groups in society. Women and children (especially female children) may be least likely to benefit from new neighborhood facilities because they are least likely to be able to take advantage of those facilities, and may also be the most likely to suffer as a consequence of their accompanying environmental degradation. Women and children are mainly responsible for gathering firewood, fodder, and water; increases in the time required for these tasks will add to an often already overwhelming workday. Decreased crop production (if increasing fertilizer requirements cannot be met) are likely to affect women and children the most as well, because the household allocation of food and other resources often favors men. In addition, landless and other economically marginalized peoples who also may realize fewer benefits from new facilities will suffer more than their richer neighbors if common lands and other common resources are lost or degraded. Because their private resources are so much less adequate, they are forced to rely more heavily on common resources. As these common resources shrink and become less valuable, their richer neighbors shift their own resource use to private resources; however, those without private resources are forced to go without. Although previous research has highlighted the numerous positive consequences of new health centers, schools, employment opportunities, and transportation infrastructure, these findings suggest that new facilities may induce hardships by degrading natural resources, and that these hardships may disproportionately impact women, children, and the economically less fortunate. New facilities clearly increase perceptions of environmental degradation. However, new facilities are also are linked to decreases in fertility, which may act to reduce strain on environmental resources. In general, we conclude that environmental consequences should be considered when deciding where to place new local facilities. Our focus in this study is on an agricultural setting bordering a rich ecological reserve. Consideration of the environmental consequences of the expansion of new facilities may be particularly important in such settings.
Finally, the results presented here illuminate approaches to conceptualization of the determinants of environmental quality at the very local level. Our findings indicate that changes in the proliferation of neighborhood facilities may have a significant influence on local environmental quality. This finding is not only important for the construction of more comprehensive models of environmental quality, it may also reshape the way we think about other determinants of environmental quality. For example, a number of scholars have argued that changes in population processes such as fertility or migration have an important influence on the environment (Bilsborrow & DeLargy, 1991; Bongaarts, 1996; Cohen, 1995; Eckholm, 1976; Ehrlich, Ehrlich & Daily, 1993; Heilig, 1997; Myers, 1991; Rees, 1996) . We know from recent research that changes in community characteristics have dramatic influences on both fertility and migration (Axinn & Barber, 2001; Axinn & Yabiku, 2001; Entwisle, Casterline, & Sayed, 1989; Massey & Espinoza, 1997) . Given these results demonstrating significant effects of community change on perceptions of environmental degradation, it is quite possible that changes in neighborhood facilities are responsible for changes in both population parameters and environmental degradation. If so, the observed effects of some determinants of environmental quality, such as population change, may actually be a product of other neighborhood-level changes. Thus, investigation of the role of neighborhood change in shaping other local determinants of environmental degradation should be a high priority in research aimed at understanding environmental degradation.
to collect fodder. Regardless of whether we use a continuous or dichotomous measure of perceived increase in time to collect fodder, our analytic results remain the same. In addition, because the other perceptions are dichotomous, we present the simpler, dichotomous measure in Table 2 .
